Using the fixed point method, we investigate the stability of the systems of quadratic-cubic and additive-quadratic-cubic functional equations with constant coefficients form r-divisible groups intoŜerstnev probabilistic Banach spaces.
Introduction and Preliminaries
The stability problem of functional equations started with the following question concerning stability of group homomorphisms proposed by Ulam 1 during a talk before a Mathematical Colloquium at the University of Wisconsin, Madison, in 1940.
Let G 1 , · be a group and G 2 , * a metric group with the metric d ·, · . Given > 0, does there exist a δ > 0 such that if a mapping h : G 1 → G 2 satisfies the inequality d h x · y , h x * h y < δ for all x, y ∈ G 1 , then there exists a homomorphism H : G 1 → G 2 with d h x , H x < for all x ∈ G 1 ?
In 1941, Hyers 2 gave a first affirmative answer to the question of Ulam for Banach spaces as follows.
If E and E are Banach spaces and f : E → E is a mapping for which there is ε > 0 such that f x y − f x − f y ≤ ε for all x, y ∈ E, then there is a unique additive mapping L : E → E such that f x − L x ≤ ε for all x ∈ E. 
In fact, they proved that a function f between two real vector spaces X and Y is a solution of 1.5 if and only if there exists a unique symmetric biquadratic function B 2 : X × X → Y such that f x B 2 x, x for all x ∈ X. The bi-quadratic function B 2 is given by
Obviously, the function f x cx 4 
1.8
For more details about the results concerning mixed type functional equations, the readers are referred to 41-44 . Recently, Ghaemi et al. 45 investigated the stability of the following systems of quadratic-cubic functional equations:
and additive-quadratic-cubic functional equations:
in PN-spaces see Definition 1.6 , where a, b ∈ Z \ {0} with a / ± 1, ±b. The function f : R × R → R given by f x, y cx 2 y 3 is a solution of the system 1.9 . In particular, letting y x, we get a quintic function g : R → R in one variable given by g x : f x, x cx 5 . Also, it is easy to see that the function f :
is a solution of the system 1.10 . In particular, letting y z x, we get a sextic function h : R → R in one variable given by h x : f x, x, x cx 6 . The proof of the following propositions are evident. Radu 27 proposed a new method for obtaining the existence of exact solutions and error estimations, based on the fixed point alternative see also 48-53 . Let X, d be a generalized metric space. We say that an operator T : X → X satisfies a Lipschitz condition with Lipschitz constant L if there exists a constant L ≥ 0 such that d Tx, Ty ≤ Ld x, y for all x, y ∈ X. If the Lipschitz constant L is less than 1, then the operator T is called a strictly contractive operator.
Note that the distinction between the generalized metric and the usual metric is that the range of the former is permitted to include the infinity. We recall the following theorem by Margolis and Diaz. 
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Discrete Dynamics in Nature and Society 5 Definition 1.5. A triangle function is a binary operation on Δ , that is, a function τ : Δ × Δ → Δ that is associative, commutative, non-decreasing in each place, and has ε 0 as the identity, that is, for all F, G and H in Δ ,
Typical continuous triangle function is
where T is a continuous t-norm, that is, a continuous binary operation on 0, 1 that is commutative, associative, non-decreasing in each variable, and has 1 as the identity. For example, we introduce the following:
M x, y min x, y 1.14 for all x, y ∈ 0, 1 is a continuous and maximal t-norm, namely, for any t-norm T , M ≥ T . Also, note that Π M is a maximal triangle function, that is, for all triangle function τ, Π M ≥ τ. Definition 1.6. AŠerstnev probabilistic normed space Š erstnev PN-space is a triple X, ν, τ , where X is a real vector space, τ is continuous triangle function, and ν is a mapping the probabilistic norm from X into Δ such that, for all choice of p, q ∈ X and a ∈ R , the following conditions hold:
N1 ν p ε 0 , if and only if p θ θ is the null vector in X ;
N2 ν ap t ν p t/|a| ;
N3 ν p q ≥ τ ν p , ν q .
Let X, ν, τ be a PN-space and {x n } a sequence in X. Then {x n } is said to be convergent if there exists x ∈ X such that lim n → ∞ ν x n − x t 1 1.15 for all t > 0. In this case, the point x is called the limit of {x n }. The sequence {x n } in X, ν, τ is called a Cauchy sequence if, for any ε > 0 and δ > 0, there exists a positive integer n 0 such that ν x n − x m δ > 1 − ε for all m, n ≥ n 0 . Clearly, every convergent sequence in a PN-space is a Cauchy sequence. If each Cauchy sequence is convergent in a PN-space X, ν, τ , then X, ν, τ is called a probabilistic Banach space PB-space . For more details about the results concerning stability of the functional equations on PN-spaces, the readers are referred to 58-61 . In this paper, by using the fixed point method, we establish the stability of the systems 1.9 and 1.10 form r-divisible groups intoŠerstnev PB-space.
Mail Results
We start our work by the following theorem which investigates the stability problem for the system of the functional equations 1.9 form r-divisible groups intoŠerstnev PB-space by using fixed point methods. for all x, y,
for all x, y, x 1 , x 2 , y 1 , y 2 ∈ G, then there exists a unique quintic function T : G × G → Y satisfying the system 1.9 and
for all x, y ∈ G.
Proof. Putting x 1 2x and x 2 0 and replacing y by 2y in 2.3 , we get ν f 2ax, 2y − a 2 f 2x, 2y t ≥ φ 2x, 0, 2y 2t 2.6
for all x, y ∈ G. Putting y 1 2y and y 2 0 and replacing x by 2ax in 2.4 , we get ν f 2ax, 2ay − a 3 f 2ax, 2y t ≥ ψ 2ax, 2y, 0 2t 2.7
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for all x, y ∈ G. Replacing x, y by x/2, y/2 in 2.8 , we have
for all x, y ∈ G. It follows from 2.9 that
for all x, y ∈ G. So we have
for all x, y ∈ G. Let S be the set of all mappings h : G × G → Y with h 0, x 0 for all x ∈ G, and define a generalized metric on S as follows:
where, as usual, inf ∅ ∞. for all x 1 , x 2 , y ∈ G. Also, it follows from 2.4 that for all x, y 1 , y 2 ∈ G. This means that T satisfies 1.9 ; that is, T is quintic.
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According to the fixed point alternative, since T is the unique fixed point of J in the set Ω {g ∈ S : d f, g < ∞}, T is the unique mapping such that ν f x, y − T x, y ut ≥ Φ x, y t 2.20
for all x, y ∈ G and t > 0. Using the fixed point alternative, we obtain
which implies the inequality ν f x, y − T x, y t 1 − ka −10s ≥ Φ x, y t 2.22
for all x, y ∈ G and t > 0. Therefore, we have ν f x, y − T x, y t ≥ Φ x, y 1 − ka −10s t 2.23
for all x, y ∈ XG and t > 0. This completes the proof. Now, we investigate the stability problem for the system of the functional equations 1.10 form r-divisible groups intoŠerstnev PB-space by using the fixed point theorem. 
